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MEDITHRRANEAN FEVER IN INDIA: ISOLATION OF 
THE MICROCOCCUS MELITENSIS*. 



SINCE Wright's' discovery in 1897 that ihe sertim of patients who are 
suffering from or who have recovered from Mediterranean fever has a speciiic 
agglutinating reaction on M. Melitensis this method of diagnosis has been applied 
to the elucidation of the continued Indian fevers. Thus Wright and Smith' have 
tabulated 10 cases invalided from India, in which the serum gave a sedimenta- 
tion reaction with M, Melitensis in dilutions ranging in most cases from i in 150 
to I in 300. Many of these cases at the time of the examination presented 
the usual sequelae of the disease. At a later date 10 other examples were 
observed by Birt and Lamb ^ in the Royal Victoria Hospital, NetleVj in patients 
who had been invalided for such diseases as malaria, typhoid fever and 
rheumatism. It is worthy of remark that 14 out of the total of 30 cases thus 
observed came from Mian Mir ; the other places where infection had occurred 
were Calcutta^ Sabathu and Nowshera, 

In 1900 one* of us working in Bombay had the opportunity of studying 
five cases of Mediterranean fever, which had evidently been contracted in 
that city. These were cases of irregular fever wllhout definite symptoms, 
although marked sweating and pains in the joints were present in all instances. 
A definite diagnosis was arrived at only by means of the serum agglutination 
reaction. 

A short time afterwards four cases were diagnosed in Simla** AH these 
showed clear clinical symptoms and the sera of two of the patients gave positive 
reactions with M, Melitensis. The seraof the other two cases were not examined. 

In 1901 Greig* reported three cases of Mediterranean fever occurring in the 
Swat valley. This diagnosis was reached by means of the serum agglutination 
reaction, although the clinical symptoms were also very suggestive. 

In 1904 Konrich/ working in Kolle's laboratory, made a series of agglutina- 
tion experiments with M- Melitensis, which consisted in testing the agglutina- 
tion and sedimentation reaction of seven strains of M* Melitensis with the sera 

* This paper wa3 received (or publication on August aind. 1905- 



■of 17 meiij many of whom had been treated with tuberculin. He records having 
in some instances observed sedimentation in a dilution of i in 500 ; in dilution of 
I in 10 and i in 20 nearly all gave complete sedimentation. It was also noted 
that all the strains used did not give the same results, but that no difference was 
observed between patients previously treated with tuberculin and those not so 
treated. On this point Konrich's results are in dir'^ct opposition to those obtained 
by Birt and Lamb, * who in a series of over 150 controls found no sedimentation 
in dilution above i in 10, and also to those of M, C. NicoUe,* who, after an 
examination of the sera of 35 persons suffering from other diseases, concluded 
that a complete reaction in dilution of 1 in jo was strong evidence of the case 
being one of Mediterranean fever. 

Cornwall '° examined the blood cf nine healthy men and of nine cases of long- 
■continued, but iU-defined, fever which were clinically not characteristic of 
Mediterranean fever, as regards their agglutir ation reaction with M. Melitensis. 
He relates having got in some of these cases a complete or pardal reaction in 
dilution varying from i in 20 to i in 400, and concludes by saying *' that even in 
'dilutions of 1 — 80 a complete aggliitination of M. Melitensis is not pathognomonic 
of Mrilta fever and thnt the blood of persons suffering from various febrile 
conditions may have a higher agglutination power on the micrococcus than that 
of persons in good health." 

In spite, however, of the observations of Konrich and Cornwall we still hold, 
that the serum agglutination method for the diagnosis of Mediterranean fever, 
when properly and rigidly controlled, is one of the most delicate bacteriological 
tests with which we are acquainted and ought to take its place as an important 
addition to the ordinary clinical methods for the diagnosis of this disease. This 
opinion Is evidently shared by the Commission " for the investigation of Mediterra- 
Tiean fever which is at present at work under the supervision of an Advisory 
Committee of the Royal Society. A perusal of the first two partsof the:r report, 
the only parts which have as yet appeared, will show the great use which these 
workers make of this test both In the diagnosis of cases and as a means of 
identifying the specific coccus. This opinion is strengthened by the result of 
the investigations which we have now to bring forward. 

These investigations are concerned with observations made on several cases of 
■continued fever in India, in which the diagnosis of Mediterranean fever was arrived 
at by means of the serum sedimentation lest. Further, In a considerable number 
of these cases this diagnosis was proved to be correct by the isolation from the 
spleen during life of a coccus bacteriologically indistinguishable from M. Melitensis. 
As the preliminary step in all our cases consisted in testing the serum as regards 
its agglutinin content, and as much reliance was placed on the serum reactions 
■of the specific organism when Isolated from the spleen, it will be convenient 



here, once and for all, to mention the technique employed and to slate the pre* 
cautions taken with a view to control these observations. All agglutination 
experiments were made macmscopically in the capillary tubes devised by Wright,"' 
by means of which also the serum dilutions were effected. Equal quantities of 
the various dilutions of serum, made with normal salt solution, and of sterile 
emulsions of the micrococcus were employed in all instances. The preparations 
were allowed to stnnd at laboratory temperature (about i8° C.) for 24 hours, 
when the results were recorded. The emulsions were all made in exactly the 
same way, namely, an uniform growth on agar ol from 4 to 7 days was emulsified 
with sterile normal salt solution, about 2"5 cc, of the latter being used for each 
agar culture ; the bacteria were then killed by heating at 6o' C. for 15 minutes 
and finally o'^ per cent, carbolic acid was added, 

During the period that the observations to be related anon were in progress 
controls with the bloods of healthy individuals and of persons suffering from other 
diseases were made almost daily. In this way an ample number of control ex- 
periments were obtained both with the stock organism and with the several races 
isolated from our cases. Thus, we tested as controls the following bloods : — 

(l) Thebloods of 51 heatihy ivdividuats^ all natives of India- — Of these^ 
1 1 were servants at the Pasteur Institute and 40 were persons who were under- 
going inoculation against rabies. In the case of one of the latter individuals a 
complete reaction in dilution of i in 160 was obtained both with the slock culture 
and with one of the races isolated by us, An enquiry into the history of this 
person elicited the information that one and a half months previous to our 
examination of his blood he had suffered from remittent fever for at least a 
fortnight- During this illness he was at home in hislvillage and did not come 
under medical observation. But he states that there were no objective ayrap* 
toms except fever and profuse sweating. 

In the remaining 50 cases no reaction was obtained in dilution of i in to 
with the stock M. Melitensis or with any of the strains isolated in India. 

(3) All bloods sent io the Pasteur Institute of India for serum diagnosis of 
typhoid fever^ — During the period over which our present investigation lasted 
more than 1 50 such bloods were examined with the emulsions of M. Melitensis 
which were in daily use. Not one of these bloods gave a trace of agglutination 
reaction in dilution of i in ao^ the only dilution In which the preparations were 
put up. 

These two series of control experiments, amounting in at] to over 3O0 ob- 
servations with different races of M, Melitensis, support our contention that this^ 
bacteriological test is a delicate one and that it affords an easv and absolutely 
trustworthy method of diagnosis between this disease and other fevers which 
clinically simulate it. 



The cases of Mediterranean fever which have come under our investigation 
at the present time naturally fall into two groups : 

(a) those in which M- Melitensis was isolated from the spleen during life ; and, 
(i) those in which no splenic puncture was made, the diagnosis resting solely 

on the clinical history and the serum agglutination reaction- 
Group a, — The cases in this class number eleven. In these cases a few 
drops of blood removed from the spleen daring life with a sterile syringe were 
spread over several agar tubes. This simple operation was done under our 
written instructions by the medical officer in charge of the case. The agar 
tubes thus Inseminated were at once returned to the laboratory, where the 
further examination of the growths was made- In nearly every instance a pure 
culture of a coccus, presently to be described, was obtained. In one or two 
cases only were there any contaminating organisms and these were evidently skin 
cocci of different kinds. No difficulty^ however, was ever met with In Isolating 
the specific organism from these tubes. 

From all Ihe cases which gave a serum agglutination reaction with 
M, Melitensis and in which splenic puncture was made there was isolated from 
the spleen, by the method described, a small coccus which presented the following 
characteristics, which are regarded by the workers on the Commission for the 
investigation of Mediterranean fever as justifying the organism being with 
confidence regarded as M. Melitensis : — 

(i) A slow growth at 37^ C. on agar slopes ; discrete colonies are circular, 
transparent and dew-Uke ; the complete surface-growth is grevish- 
white and moist ; when cultures are old the growth often acquires 
a yellowish-brown colour, 

(2) Stained by weak carboUfuchsine shows a small coccus or cocco-bacillus, 

appearing mostly as diplo-cocci and in short chains, 

(3) Stained by Gram-Weigert method does not retain its slain. 

(4) Grown in litmus milk, there is no development of gas, acidity or coagula- 

tion, but there is a production of alkalinity- 

(5) Grown on glucose-litmus agar there is no production of acidity, but 

production of alkalinity, 
(^) Agii;Iutinated and sedimented with the serum of an animal immunised 

with a pure standard growth of M, Melitensis. 
(7) In the case of two of the races isolated a typical infection of a monkey 

was produced. 
To points 6 and 7 we shall return later. Having, therefore, stated that the 
.various strains of M. Melitensis isolated by us responded totheabove tests, we 
may now consider the cases from which this organism was isolated more or less 
in detail. 



Case I.— Sher Hussain- aged 24, Sepoy, 27th Punjabis, Multan, Patient 
was admitted into hospital on the 4th March 1905, From this date fever of a 
remittent type [Dide chart I) continued for six weeks, when he died of exhaustion. 

There were no marked symptoms except constipation and profuse sweating. 
No joint pains were compl^ned of. Quinine even in large doses was without any 
influence. 

' The agglutination reaction of the serum with M, Melitensis was tested 
on two occasions, namely, at the beginning of the third week and in the middle 
of the sixth week. On the first occasion a complete reaction with stock 
M. Melitensis was got in dilution of i in 1200. On the second occasion the reaction 
was tested both with the slock strain and with the race isolated from the patient's 
own spleen. This latter organism will hereafter be known as Multan L The 
foHowing was the result of this examination: — 



DiUlion of serum* 


Stock. 


Multaii L 


1 — 400 ,..*.* 
I — 800 ,.»-■* 


Complete sedimenta* 

tion. 
Complete ,, 


Complete sedimenla- 

lion. 
Complete „ 


I — 1600 , , , , - 


Well marked „ 


Complete „ 


1—3200 » 


Trace of „ 


Well marl^ed „ 


1^6400 ..•.•.. 


No 


No 



Blood was taken from the spleen on two separate occasions^ namely, in the 
middle of the fifth week and at the end of the sixth week. On both occasions 
a pure culture of M. Melitensis was obtained (Multan I), This organism was 
used for the inoculation of a monkey to be referred to hereafter. 

Case II- — Hakim Singh j aged 22, Sepoy, 27th Punjabis, Multan, Patient 
was admitted into hospital on 1 ith March 1905. He was at first treated as a case 
of malaria, but the fever failed to yield to the administration of large doses of quinine, 
From the chart {vide chart 11} it is seen that the temperature was very erratic 
throughout. It came to normal about the end of the sixth week, the man being 
sent on furlough soon afterwards. During the third week patient complained 
of acute pain in the left hip-joint. There were no other characteristic 
symptoms- 

The serum reaction with M. Melitensis was tested on two occasions, 
namely, about the end of the fourth week and again one week later. On the first 



occasion it gave a complete reaction with the stock M. Melitensis in dilution 
1 in 640, On the second occasion the following was the result : — 



Dili! lion tif aeriLRi' 



Stock. 



Complete sedimenta- 
tion. 
Complete „ 

Well marked ,, 

Trace of ,1 

No 



Multan I. 



Complete sedimenta- 
tion. 
Complete ,, 

Complete ,t 

Well marked „ 

Trace of ,, 



Blood was withdrawn from the spleen about the end of the fifth week, A 
pure culture of M. Melitensis was obtained (Multan II), 

Case III. — Teja Singh ; aged 36, Sepoy^ 27th Punjabis, Multan- Patient 
was admitted into hospital on the Ciith March 1905 suffering from high fever,. 
The temperature {vide chart III) fell gradui^lly and reached normal on the 12th 
day. Patient was then discharged to duty. After an apyretic interval of about a 
fortnight's duration, a relapse, which lasted for several weeks, began. The tem- 
perature during this relapse was markedly remittent. No other noteworthy 
symptoms were present- 

The agglutination reaction of the serum with M- Melitensis was tested on 
two occasions. On the first occasion, five days after the onset of the initial attack^^ 
a complete reaction in dilution of 1 in 60 was obtained with an emulsion of stock 
M. Melitensis, On the second occasion, namely, at the end of the fourth week 
and shortly after the beginning of the relapse, the following result was got : — 



Dilution of serum. 


Slock. 


Multan. 




1—40 • 

I — 80 .... t 
1^160 ...«•« 


Complete sedimenta- 
tion. 
Well marked „ 

No 


Complete aedimenta* 
tjon. 

Complete „ 

No 





Blood was taken from the spleen at the beginning of the fifth week. A pure 
growth of M- Melitensis was got on all the tubes inseminated {Multan III), 

Case IV. — Sahib Singh; aged 29, Sepoy, 27th Punjabis, Multan, Patient 
was admitted into hospital on 31st March 1905 suffering from fever. The tem- 
perature (p*rf^ chart IV) was of a markedly remittent type. After nearly nine 



weeks* illness patient was sent on sick leave, the temperature not yet having 
come to normal. There were no other prominent symptoms- 

The serum was examined as regards its agglutination reaction with M. 
Melitensis at the beginnirg of the third week. The following was the result :^ 



Dilution of Eerum* 


Stock. 


Multan h 


I — 40 
1 — 80 




Complete sedimenta- 
tion* 

Complete „ 


Complete sedimenta- 
tion 
Compleie „ 


t — 120 


• • • • ■ 


Complete ,f 


Complete ,1 


I — 340 


■ ■ ' • a 


Trace of „ 


Well marked „ 


i— 480 


»*•«*> 


No 


Trace of „ 


I — 960 




No 


No 



Blood was with drawn from the spleen aC the beginning of the fourth week. 
Agar tubes sown with thisblood gavea pure growth of M, Melitensis (Multan IV)» 

Case V- — Seconder Khan; aged 27, Sepoy^ 27th Punjabis, Multan. 
Patient was admitted into hospital on 20th March 1905 suffering from fever 
and bronchitis- The bronchitis soon passed off, but the fever, which was mark- 
edly intermittent (vide chart V) continued. The temperature came to normal 
about the beginning of the fourth week and the patient was shortly afterwards 
sent on sick leave. 

The agglutination reaction of the serum with M. Melitensis, tested at the 
end of the third week, was as follows: — 



Dilution of serum. 


Stock. 


Mullan K 


1 — 80 
I — t6o 




Complete scdimenta- 
Complete „ 


Complete sedimeQta- 

tion. 
Complete ,1 


1 — 320 




Complete „ 


Complete ^ 


I — 640 




Complete „ 


Complete *, 


I — 1280 




Well marked ,, 


Complete „ 


1 — ^2560 


' 


Trace of i^ 


Trace of „ 


1—5120 




No 


No ,, 
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Blood was taken from the spleen on the second day of the fourth week, 
namely, the first day on which the temperature was normal- A pure culture of 
M. Melitcnsis was obtained (Multan V), 

Case VI-— Bishan Singh (i); aged 20, Sepoy, 27th Punjabis, Multan. 
Patient was admitted into hospital on 30th March 1905 suffering from 
fever of an intermittent type. During the second ^\eek the temperature was 
markedly remittent, but came to normal about the end of this week. There was 
now an apyretic Interval of exactly seven days. This was followed by a severe 
relapse of over three weeks' duration. The temperature ultimately came to 
normal about the beginning of the seventh week, 

The agglutination reaction of the serum was tested with M. Melitensis at 
the end of the third week, that is to say, at the very beginning of the relapse. 

The following was the result :-^ 



Dilution of aerum. 


Slock- 


Mullan U 




1 — 40 




Complete scdimenla- 
tion. 


Complete sedimenta- 
tion. 




t — 80 




Complete „ 


Complete ,, 




I — 160 




Complete „ 


Complete ,, 




1—320 




Trace of ,, 
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I — 640 




No 


No ., 





Blood was taken from the spleen at the beginning of the sixth week, M. 
Melitensis was isolated in pure culture from the tubes inseminated (Multan VI), 

Case VII, — Bishan Singh (2) ; aged 34, Sepoy, ajlh Punjabis, Multan. 
Patient was in hospital in Ferozepore under treatment for "remittent fever'* 
from 5th September till 2nd November !904. He was then sent back to duty* 
No chart or detailed record of this illness is available. On the 1st May 1905, 
six months after his discharge, he was again admitted into hospital suITering 
from fever* The temperature (t^;*/^ chart VII) came to normal in seven days, 
and five days afterwards he was discharged to duty. For fourteen days after 
his discharge from hospital patient was under observation and doing ordinary 
duty. He had no relapse during this period. He was then sent on furlough. 

The agglutination reaction of the serum with M. Melitensis was tested on 
two occasions : firsts on the fourth day after his admission to hospital and again 



eight days after the temperature had come to normal. The result, the same 
on both occasions, was as follows;— 



Dilution of serum. 


Stock. 


Multan 1* 




Complete sedimenta- 

tioD. 
Complete „ 

Well marked ,, 
No 


Complete sedimenta- 
tion. 
Complete ^, 

Well marked „ 

No 



Blood was taken from the spleen eight days after the temperature fell to nor- 
mal. In one tube a pure culture of M. Melitensis was obtained (Multan VII). 

Case VIIL — Labh Singh; aged 23, Sepoy^ 37th Punjabis, Muhan. 
Patient was admitted into hospital on the 5th May 1905 suffering from fever 
which was of a remittent type {vide chart VIII) and persisted for seven 
weeks in spite of the exhibition of large doses of quinine. He complained at one 
lime of slight pains in the knee-joints. Just before the temperature came to 
normal, patient suffered from such severe pain in the right hip-joint that he 
was almost unable to move. This pain lasted on and off for a month. 

The serum agglutination reaction with Mi Melitensis was tested on two 
occasions. 

In the middle of the third week the result was as follows : — 



Dilution of serum. 



Slock, 



Complete sedimenta- 
tion. 
Well marked ,, 



Multan I. 



Complete sedimenta- 
tion. 
Well marked ,» 



Again tested at the beginning of the sixth week the following result was 
obtained : — 



Dilution oF serum^ 


Slock, 


Multan 1. 




1—40 


Complete scdinicnta' 

tioo. 
Complete „ 

Trace of n 

No 


Complete sedimenta- 
tion. 
Complete „ 

Trace oC „ 

No 





to 



Blood was withdrawn from the spleen at the beginning of the sixth week. 
The tubes were all contaminated with a white staplylococcus, but M. Melitensis 
was easily isolated. (Multan VIIl). 

Case IX, — Gulab Khan ; aged 19, Sepoy, aytb Punjabis, Multan. Patient 
was admitted into hospital on 28th May 1905 suffering from continued fever 
which resisted large doses of quinine, (chart !X.) There was slight delirijm at 
first, but this soon passed off. During the fifth week patient complained of severe 
pain in the right hip-joint ; this pain lasted only for a few days. There were no 
'Other marked symptoms. 

The serum agglutination reaction with M. Melitensis was tested about the 
end of the second week. The following was the result : — 



DllutEon of serum. 


Stock. 


MulFan T. 


I*— 40 
1—80 




Complete Sfidimenta* 

tion. 
Complete „ 


Complete sedimenta- 
tion. 
Complete ,, 


1 — 160 




Complete ,, 


Complete ,, 


1—320 




Trace of „ 


Trace oE „ 


t — 640 




No 


N. 



At the end of the second week blood was removed from the spleen and sown 
in agar- A pure culture of M, Melitensis was obtained (Multan IX). 

Case X, — Dalhara Singh ; aged Q2, Sepoy, 15th, Sikhs, Ferozepore. Patient 
was admitted into hospital on 36th April 1905 suffering from fever of a remittent 
type. For temperature vj'ds chart X. There were no other marked symptoms. 

The serum agglutination reaction with M, Melitensis was estimated on two 
occasions. First, at the end of the second week. The following result was ob- 
tained : — 



Dilution of Fiemm. 



Stock. 



Complete sedimenta- 
tion. 
Complete ^ 

Complete „ 

Well marked „ 

No 
No 



Mullan t. 



Complete sedinicnta- 

tioD. 

Complete ^, 

Complete ^, 

Complete „ 

Trace of „ 

No „ - 



» ^ » * 



Again, at the end of the sixth week and a fortnight after the temperature had 
come to normal the serum tested with the same two emulsions gave the follow 
ing reaction : — 



Dilution ai scrum. 


Slock. 


MultflD L 


1— So 
1^1 60 




Complete sedimenta- 
tion. 
Complete „ 


Complete flcdiTnenta- 

tion. 
Complete r» 


T — 320 




Trace of ,, 


Well marked „ 


1 — 640 




No 


Trace of „ 


r — i,2So 




No 


No 



Blood was withdrawn from the spleen at the end of the second week. 
M. Melitensis was isolated in pure culture (Ferozepore I), 

Case XL— Mr. M. ; aged 33, Ferozepore. Patient had been ten years 
resident in India before the present illness. He came under observation for 
the first time on 18th May 1505. Before this date he had suffered from fever 
for a week. For temperature vide chart XI. During the short time of which 
there is no temperature record the patient was removed from Ferozepore to 
the Murree Hills, He states, however, that during this period his temperature 
was above normal. The fever continued for several weeks after his arrival in 
the hills and at the time of writing is still present. Constipation vas trouble- 
some throughout. Further, he complained a good deal of joint pains, iirst in the 
left shoulder, next in the right shoulder and then more generally in several 
of the other joints. Latterly severe pain was complained of in the right hip 
and back. There was no orchitis. 

The serum reaction with M. Melitensis, first examined towards the begtn> 
nlng of the illness, namely on the tenth day, was as follows : — 



Dilulion of Benim. 


Stock. 


MulUn 1. 




[ — 80 
I— t6o 


• 


Complete sedimcola- 

tion. 
Complete „ 


Complete sedimenta- 
tion. 
Complete „ 




1—320 




Complete „ 


Complete , 




1—640 




Wellmvkcd ^ 


Complete ^, 




I — 1,380 




No 


No 
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The serum reaction was tested with the same emulsions twice afterwards^ 
namely, in the middle of the fifth week and towards the end oi the sixth week. 
The result, the same on both occasions, was as follows : — ■ 



Dilution oi serum* 



I— So 



1 — 160 



1—330 



l-*^40 



i^iaSo 



I — 2560 



SLock. 



Multan L 



Complete sedimenta- 

tlpn. 

Complete ^ 



Complete 



Complete 



Well marked 



Trace of 



Complete sedimenta- 
lion, 

Coniplete „ 



Complete 



Complete 



Complete 



Well marked 



Blood was taken from the spleen towards the end of the sixth week. 
W. Melitensis was isolated in pure culture (Ferozepore II). 

Before passing on to record those cases in which no splenic puncture was 
made and in which the diagnosis rested mainly on the serum agglutination reac- 
tion, we have to draw attention to two of the tests, to which the microbes 
isolated from the cases described above were subjected* 

We have already pointed out in passing that one of the tests, to which all 
the strains confirmed, was the serum agglutination test. This test was carried 
out in the following manner: — 

Two rabbits were treated with intra'peritoneal injections of sterile emulsions 
of M. Melitensis, one with the race known as slock and the other with the 
organisni isolated from Sher Hussain (Multau I). The former strain was 
procured about two years ago from the Royal Atmy Medical College, London, 
and probably had i(s origin from a case at Netley Hospital. After several 
injections the sera of these rabbits were tested against all the races which had 
been isolated by us. The following tables show the results obtained :— 

Table I with the serum of the rabbit immunised with stock M, Melitensis. 

Table II wi\\\ the serum of the rabbit immunised with M. Melitensis, 
Multan I. 



Table I. 
Rabbit /. Immunised with emulsions of stock M, Melitensis. 





RACES OF M, MELITBN5I5. 




Dilation of 


Stock. 


MULTAK. 


FeroiepoTP. 






ii 


111 


ir 




VI 

■ 


vii 


vni 


ji 


■ 


S 




3O0 








ft 














% 






400 








• 














■ 






600 




^ 




tt 






* 








• 






800 


"^ 






• 














% 






1000 








t 












t 


t 






1500 


t 


t 


t 


t 


: 




X 






: 


t 






2000 


X 


§ 


X 


X 


t 


§ 


§ 


s 


§ 


s 


§ 






asoo 


§ 


§ 


§ 


§ 


§ 


s 


§ § 


§ 


§ 


§ 


§ 





Table II. 
Rabbit IL Immunised with emulsions of M, Melitensis Multan L 





RACHS OP U. MBUTENSIS, 1 


DilatioQ of 


Stock, 


MULTAH. 


Fcroiepore. 




u 


1 

Si 


IT 


V 


Vi 




Tin 


ii 


i 


H 


dOO 








• 




# 


• 


« 










400 








■ 




• 


• 


« 










600 








t 




« 


• 


« 










800 


\ 




■ • 


« 




t 


« 


J 










1000 








t 




t 


t 


: 




H 






J5«> 






t 


t 


I 


I 


X 


I 


X 


J 






3000 


§ 


§ 


t 


§ 


I 


§ 


§ 


§ 


§ 


§ 


§ 


S 


3500 


s 


§ 


t 


§. 


§ 


s 


§ 


9 


§ 


§ 


§ 


s 



Note.— In these tables— 

* Denotes complete sedimcDtaCiont 

t Denotes well marked but not complete sediEnentation. 

X Denotei sligbt or trace of sedimentation. 

§ Denotes no sedimentation. 



It will be seen from ihese tables that all the races isolated by us gave good 
agglutination reactions with both sera. 

We have also mentioned that in two instances a monkey was infected with a 
strain of M. Melitensis isolated by us» The following are the details of these 
two experiments, 

Monkey /.—Received subcutaneously one agar tube of M, Melitensis, 
Multan L 

For temperature see chart. During the third week the animal was very ill ; 
it would eat nothing and became very thin ; it lay at the bottom of its cage 
and at one time appeared moribund. However, it gradually recovered and was 
quite well at the end of the ninth weekj then it was killed with chloroform. 

The serum agglutination reaction with two races of M, Melitensis was 
determined on three occasions. 

First, before inoculation no reaction even in dilution of 1—4 was got with 
either stock or Multan I, 

Secondly, on the sixth day after infection a complete reaction in dilution of 
1 — 10 and a nearly complete sedimentation in dilution cf 1-30 with both these 
strains were observed. 

Thirdly, in the middle of the third week the following result was ob- 
tained : — 



Dilution ol sertim* 


Stock. 


Multan I. 


I — 40 
1—80 




Complete sedimenta- 
tion. 
Complete ,> 


Co (11 p Icte sc d i mc nta* 

tiOD. 

Compfele ^^ 


!*— 160 




Complete „ 


Complete „ 


i— 320 




Trace of „ 


Complete „ 


1—^40 


■ • * . > 


No 


Complete „ 


1—1280 




No 


Trace of ,, 



In the middle of the fourth week icc. of blood was withdrawn from a super- 
ficial vein and planted in broth and on agar* A pure culture of M. Melitensis 
which answered to all the teats mentioned abovci was obtained. The animal 
was killed by chloroform at the end of the ninth week. Cultures made from the 
heart's blofid, the liver and the spleen all remained sterile. 

Monkiy IL — Received subcutaneously one agar tube of M. Melitensis 
Multan 11. 



^^^H 


There was a well marked local reaction at the site of inoculation ; this 
resolved without abscess formation. The animal was never at any time as il 
as the first monkey had been ; il never refused food and, in fact, appeared 
always to be in fair health. For temperature see chart. 

The serum agglutination reaction with three races of M. Melitensis was 
estimated on three occasions. 

First, before inoculation no reaction was obtained in dilution of i in 4 with 
stock, Multan I or Multan II, 

Secondly, at the beginning of the third week complete sedimentation in 
dilution of I in 40 was observed with all three strains. 

Thirdly, at the beginning of the fourth week the following result was 
obtained : — 






Dilution of scram. 


Stock, 


MulUn [. 


MulUn II. 


J 


1 — 80 . - . . 

r— t6o . . ■ * 
1—320 . * . . 
I — 6^o , . . . 
i— 1280 , , . , 


Complete sedi- 
mentation. 
Complete sedi- 
mentation. 
Complete scdi- 

mc:ntation. 
Trace of sedi- 
mentation- 
No sedirnentation 


Complete sedi- 
mentation. 
Complete sedi- 

menration. 
Complete sedi- 
mentation- 
Well marked s^di* 

mentation. 
No sedimentation 


Complete sedi- 
mentation. 

Complete sedi- 
mentation. 

Complete sedi- 
nientatioD. 

Complete sedi- 
mentation. 

Trace of sedi- 
mentation. 


[ 


These estimations show a great increase in the agglutinin content of the 
blood in the course of one week. 

At the beginning of the fifth week ac.c. of blood were removed from a peri- 
pheral vein and planted in broth and on agar* A pure growth of M. Melitensis 
was got from one of the broth tubes. The other tubes remained sterile. 

At the end of the ninth week the animal was killed with chloroform. Cultures 
were made from the heart's blood, from the liver and from the spleen. The 
tubes inoculated with heart's blood remained sterile, A pure culture of M, 
Melitensis was obtained from both the liver and spleen. This organism responded 
to all the tests mentioned above. 

Group &, — We have now briefly to refer to a few cases of continued fever, 
m which for various reasons no attempt was made to isolate the causal agent ol 
the disease, but the sera of which gave a good agglutination reaction ^-ith 
M. Melitensis, These cases in the light of our recent researches we must regard 
as undoubted cases of Mediterranean fever. 

Case XII. — Sohun, aged 32; Sepoy, 27th Punjabis^ Multan. Patient 
was admitted into hospital on 6th March 1905 complaining of cough and fever. 


^^^^^^^^M 



The case at first was tbougbt to be one of pneumonia, as there were slight 
physical signs at the base of both lungs. The lung condition, how(?ver, soon 
cleared up and at no time was it sufficient to account for the continued fever 
and the prostrate condition of the patient. Death took place from cardiac failure 
on the thirteenth day of illness. 

On the eleventh day of the illness the serum agglutination reaction with M. 
Melitensis was tested by us- At that lime the only strain available was the 
stock. With an emulsion of this race a complete reaction was obtained In 
dilution of i in 1200, 

Case XIII. — Mian J^n ; aged 23, Sepoy, 37th Punjabis, Multan. Patient 
was admitted into hospital on 17th April 1905 suffering from fever. The fever, 
which was of a remittent type {vide chart XIII) continued uninterruptedly for 
nearly seven weeks, when the patient was sent " away " or " placed on '* on sick 
leave. There were no joint pains at any time. During the second week, when 
the evening temperature daily rose to about 103^ F., there was considerable 
abdominal pain accompanied by vomiting. This, however, soon passed ofE under 
treatment. 

The agglutination reaction of the serum with M, Melitensis was estimated 
on two occasions, first at the end of the second week, and again at the beginning 
of the fourth week- The result, the same on both occasions, was as follows i— 



Dilution of scnun. 


Stock. 


Multan L 


I — 80 ,*..>> 
I — iGo ■•»••• 
1 — 320 ..•■•. 

1—640 . . ... 

• 
1 — 1280 ... * . 


Complete sedimenta- 
tion. 
Complete j, 

Complete 1, 

Well marked „ 

Trace of „ 


Complete sedimenta- 
tion. 
Complete „ 

Complete ,, 

Complete j, 

Well marked ,, 



Case XIV. — Abdulla; aged 48, prisoner in Ferozepore Jail Patient 
was admitted into hospital on ist March 1905, On admission it was noted 
that there was slight fever accompanied with cough. The throat was some- 
what congested. There was no enlargement of the spleen. The patient was 
under observation for more than ten weeks, when he left hospital on being 
discharged from JaiL During all this time the fever continued. (Vide chart 
XIV.) There were no marked symptoms. At times there were slight cough and 
expectoration, but no physical signs of disease could be detected in the lungs. 
The sputum was examined on several occasions for tubercle bacilli, but the 



result of these examinations was always negative. No complaint of pain in 
joints was made. 

At the beginning of the tenth week the blood was sent to us for examination. 
The following was the result of the serum agglutination test with M. Melitensis : — 



Dilution of serum. 



1—40 
t'So 
I — 160 
I — 320 
1,— 640 



Complete sediment^' 

tlOD, 

Complete 
Well marked 
No 

No 



DilutKPn of serum. 




It was unfortunate that this patient was discharged from hospital before a 
splenic puncture could be done. 

Case XV, — Mr. J. D. ; aged 22, Lahore- Patient was admitted into 
hospital on the 5th May 1905 suffering from fever. For temperature vtde 
chart XV, The fever, which was of a markedly remittent type, continued 
for more than ten weeks, when the patient passed out of observation, Neither 
the spleen nor liver was enlarged. Constipation was troublesome at intervals 
throughout the illness. During the fifth week the left wrist-joint became swollen 
and painful No other joints were affected. 

At the beginning of the ninth week the serum agglutination reaction with M. 
Melitensis was tested with the following result : — 



I — 80 
1 — 160 
1—330 



Multan I. 



Complete sed I menta- 
tion. 
Well marked 



Case XVI. — Mrs, P., aged 28, Lahore, Patient was admitted into 
hospital on 26th May 1905 with a history of having suffered from fever for 
twelve days before admission. During the third week patient was very ill, the 
temperature on one occasion running up to over 105" F. {vide chart XVI), 
The spleen was slightly enlarged ; the liver remained normal. Constipation was 
very troublesome throughout the illness, an enema as a rule being required to 
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procure an evacuation. Quinine was without effect- There were no joint pains 
complained of at any time. 

The serum agglutination reaction with M. Melltensis was estimated in the 
'g ddle of the seventh week. The following was the result : — 



Dilution of serum. 



Multan I. 



Complete sedimenta- 
tion. 
Complete „ 

No 



Case XVII. — Amalak Shah» aged 17, an albino. Patient first came 
under medical observation on the 19th June 1905. He stated that he had been 
suffering from fever for a day or two before this date. He was resident in Murree, 
For temperature vide chart XVII. It will be seen that on occasions a high tem- 
perature, over 105' F., was recorded ; its remittent nature was fairly well marked. 
Profuse perspiration was a prominent symptom throughout. About the middle 
of the fourth week he first complained of pain in the joints ; at this lime the 
right hip was affected and later on the joints of the toes became involved. 
Further, he complained of pain in the muscles of the thighs and back. Con- 
stipation and diarrhcea alternated. At onetime faint sibilant rales were heard 
over both lungs. This bronchitis, however, soon passed off. 

The serum reaction with M. Melitensis was tested in the middle of the third 
week with the following result : — 



Dilution of scrum. 



Stock. 



Complete sedimenta- 
tion. 
Complete „ 

Compile f, 

Complete „ 

Well marked ,) 

No 



Multan I. 



Complete sedimenta- 
tion. 
Complete „ 

Complete 9, 

Complete „ 

Complete „ 

Well marked „ 



This case completes the record of the cases of Mediterranean fever which 
have come under our observation at the present time. Wc have, howeverj still 



to draw attention to one or two questions which have appeared during the course 
of the investigation. 

In the first place, it is important to note the great differences In the agglu- 
tination value of the sera in the different cases. A complete reaction in some 
cases was obtained in no higher dilution than i in 40, while in other cases a 
complete reaction was observed in a dilution of i in [200 or even higher. The 
significance of these variations has been already pointed out by Birt and Lamb " 
and by Bassett-Smith. ^* 

In the second place, It is of interest to note that M, Melitensis was iso- 
lated from the spleen at various stages of the disease. In most instances the 
temperature was still high and the illness in a more or less acute stage. But 
in case VI the tenjperature was falling and came to normal eight days after- 
wards ; in case V the spleen was punctured on the first day of apyrexia; while in 
case VII the temperature, which had only been raised for seven days, had been 
subnormal for eight days before M. Melitensis was isolated from the spleen. 

In the third place, case VII is of great interest, [t will be remembered that 
this man was in hospital suffering from ^* remittent fever" from 5th September 
to 2nd November 1904, It is probable, in view of the facts which we shall refer 
to in a moment, that this illness was Mediterranean fever. For six months 
after this illness he was free from fever and able to do his duty as a sepoy in the 
regiment. After this interval he was again admitted into hospital suffering 
from fever, which only lasted for seven days. There were at this time no ether 
symptoms. Now, the fact that M. Melitensis was isolated from the spleen eight 
days after the temperature came to normal is positive proof that this fever of 
short duration was an attack of Mediterranean fever. The question, then, is at 
once raised, as to whether this last illness was a relapse after six months' interval 
or a fresh infection. If it were a relapse, we have to assume that the causal 
bacterium had remained alive in the spleen or other internal organ for six months 
without giving rise to any symptom. If, on the other hand, it were a fresh 
infection, we have to conclude that one attack of Mediterranean fever does not 
confer immunity for any length of time. This latter conclusion is quite contrary 
to all clinical experience. We are, therefore, inclined to support the other view, 
namely ^ that we were here dealing with a relapse. 

In the fourth place, there is an interesting point in the epidemiology of this 
disease which Is raised by an analysis of our cases. 

Of the 17 cases which we have recorded above, 1 1 occurred in one regiment, 
namely, the 27th Punjabis, We have seen that one of these cases was probably 
a relapse, the original attack having occurred some months previously. The 
remaining ten cases were admitted into hospital between the 4thMarch and 
iSth May 1905, but seven of these ten cases were admitted during the month 
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of March. At Erst sight it Tvould appear easy to trace a common source of 
infection for these cases. But a careful investigation by the medical officer in 
charge of the regiment failed to bring forth any likely method of common intection. 
The men belonged to difEerent companies, to different races in fact, slept in 
different barracks and practically never met. 

When this small epidemic occurred the regiment was stationed at Multan in 
the Punjab, They arrived there from Ferozepore, also in the Punjab, on the 2gth 
January 1905. On careful inquiry it was found out that shortly before leaving 
Ferozepore several cases of continued fever, some with a history of neuralgia and 
pain in the joints, had been treated in hospital. No chart or detailed records of 
these cases were available, but the bloods of a few of them were found to sediment 
M- Melitensis- These cases are as follows : — 

(i) Subadar Bhooroo. — He had been in hospital for 34. days suffering from 
fever and severe sciatica. His serum, tested six months afterwards, completely 
sedimtnted Multan 1 in dilution of i in 80. 

(2) Mancku Siftgh. — This man had been in hospital on three separate 
occasions suffenng from fever with neuralgia and pains in the joints, namely : — 

From {a) Sth June 1904 to 22nd June 1904; 

{it) 30th June 1904 to 26th August 1904 ; 

{c) 2Sth October 1904 to 5lh December 1904, 

The serum, tested five months after the last relapse, completely sedimented 
Multan 1 in dilution of i in ?o. 

(3) Surf rag Khati. — This man was in hospital suffering from remittent fever 
from 2ist July 1904 to 26th August 1904. 

The serum, tested nine months afterwards, gave a complete reaction with 
Multan I in dilution of i in 40, 

(4) Udko.—1h\s man was in hospital suffering from fever, which was diag- 
nosed as ague, from 25th July 1904 to 18th Septembtr 1904, 

The serum, tested nine months afterwards, completely sedimented Mullan I 
in dilution of i in 80. 

(5) Lai Singh. — This-man was in hospital from 22nd November 1904 to 5th 
January 1905 suffering from continued fever, which was also diagnosed as ague. 
The serum , tested four months afterwards, gave a complete reaction with Multan I 
in dilution of I in 80. 

Further, the medical officer who was in charge of the regiment in Feroze- 
pore was invalided to England after having suffered from a long continued 
remittent fever, which was regarded as bein^ of malarial origin. 

There can be no doubt, therefore, that the regiment while in Ferozepore 
suffered considerably from Meditenanean fever and that cases were occurring just 
before it left that station. 
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This regiment on its departure to Maltan was succeeded in the same banacks 
in Ferozepore by the 15th Sikhs, which, however^ did not arrive till the 4th 
April, more than two months after the 27th Punjabis had left. The 15th 
Sikhs came from the Samoena, on the Afghan frontier, where they had been 
stationed for a little over a year. During this time the records show that 
no cases at all resembling Mediterranean fever were treated in hospital, although 
while in Peshawar in 1903, before going to the Samoena, iwo cases, both 
clinically typical of the disease and in which the serum agglutination reaction 
with M, Melitensis was positive, had occurred. Such being the facts, it was, 
therefore, of the greatest interest to find a case of Mediterranean fever among 
the 15th Sikhs occurring about three weeks after the regiment had arrived 
in Ferozepore, namely, case X. We have made repeated enquiries from the 
medical officer of this regiment, and have examined the bloods of several 
cases of fever which have occurred recently, but this is the only case of 
Mediterranean fever which has been discovered." There is no doubt that this 
man became infected in Ferozepore. But the infection left behind by the 37th 
Punjabis cannot have been of a serious or widespread nature at the time of the 
arrival of the 15th Sikhs, otherwise we should have expected to find a more 
or less considerable epidemic breaking out among the new-comers- The 
probable explanation of this exemplion is, we imagine, 10 be found in the fact 
that more than two months had elasped between the departure of the one 
regiment and the arrival of the other. This explanation receives support from 
the observation of Horrocks,"^ that M- Melitensis survives for 43 days in soil 
allowed to dry naturally and for 7s days in a damp soil. 

In conclusion, it is our pleasant duty to have to thank the following officers, 
without whose assistance the present Investigation would have been impoissible : — 
Major Adie, I.M,S., Captains Corry, I.M.S, Kerans, l.M.S. and Trafford, 
KM,S., and Lieutenant McGillivray, I.M,S, 



NoTip— Since this paper was written ninelccn other cases of cortinued fever have been invesii^aled by 
us- The sera of all these palienLs gave a good reaction with M' Melilen^iK. Thry occurred in the foliating 
stations: in Ferowporc five cases in the J4lh and I5lh Sikhsi m Kawalpmdf dc\'en cases in the 31SI 
Punjabt3 -f in Mian Mir one case in a British soldier ; in Jullundur one c^^e in a native follower ; in Delhi 
□nc case in the aSth Punjabis. M, Melitensis was isolated from the spleen of the Delhi ca±e- li is evident, 
ihereforct that Mediterranean fever \s both common and widespread, at any rale in the Punjab. 

The part \^'h]ch goats play in the epidemiology of the disease had not been suggested nhen this paper 
was sent to press. 
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